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.' FOREWORD -"" -:-        .   - 

Döring the s»cond quarter of the period covered 

by Research Contract Nord 11215 most of the plastic laminates? 

included in this program^ vr^re tested : ,for funglnertness 

using the Petrl«Dish Method.} one of the two test methods 

designated' by the Bureau of ordnance, for inclusion in this 

program«    Testing of these laminates using the second -of 

the two methods s the Bumidlty^S^pqsure Method * was initiated© 

Sufficient data have been obtained to allow- a 

'preliminary comparison of the two methods% th£*_comparison 

being included in this report» .•••'•'-"' 

: <•**-(* >**.*•&/**.9 </ 

n-' -«: 
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«p. 

FUftQXHERTftSSS OF PL&STIG LAMINATES 

•(JäSaatlrPlSH METHOD} 

Intfröduc tIon 

Further work, completed under this study has been a 

continuation of tests of fungus resistance of availabl©-plastic 

laminated materials following the P©"tri~£>ish culture test pro* 

eedure as outlined in the "Furigiriertness Requirement and $est9 

for use  in Ulh^t^BS^ki&s completed 29 January 1951>7   fur* 

, nished by the Bureau $£• Ordnance with is tter dated 16 Feb*>    - 

ruary 1951,»   Earlier work covering this phase of the study 

was, reported in the First Quarterly Report, p©g©a 4 through &§«» 

----- -— --- Materials. 

The materials evaluated.in this study include the 

follroinig, laminatedgi-thermosetting^ piastie materials' äs 

approved under the following spscifioatloasi 

MIL^?-?97A GSG 
M3X«*P-iöö5VA GMG 
MIk~P~15047A . " BPG 
MTL-P*.3115&     ... FBG 
MiL-P^3115A PBE 
!Üi»*B*Sli5& PBE=P 

MII«P^1S©3SA .'   FBM; 
MJjUP-iSOSöÄ PM   . 
MÜ..-P-.15G35A -    FBI 
ifiIL»P-.i5Ö55A '-".     FBI 

Filler _ 

Glass Cloth 
Glass Cleth 
Nylon Cloth 

Resin Grade 

... CottGp;,Fae> 
0ot;tw>C"feahi 

Ge.t%i"^fea, 

Silicon© 
Melamine 
Phenolic 
Phenolic 
Phenolic 
phenolic 

liaenolic 
fhenßi-ic 
Phenolie 
Phenolic 

General 
General 

El©©tries! 
Electrical,; 

Punching 

Mechanical 
tteäeral 
Electrical 
Fine Jfashin* 

> i '.<• 

\  s' 

M 

I 

.0» 
'f' 

•.,.-;vti„-*=^s=1.^r- 

a»»*»[rs» 4   - ;»>""• 
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•Sie>3speria^htel procedure has b©e^ explained lii 

in the First Quarterly Report,  pages 5^6, and •?» 

In this procedure,  all specimens were again of 1/8" thifl&neas, 

except specimens  ?BG, #X&, XX-13 and- £BE-P,_ #14, XXÄlkgÄ,;- 

fchlöfa were l/lo"  ttelgfc« 

Evaluation of Results    - - . -- -.-. 

At tlse~end-of the SI day-:incubation^period*  each 

specimen was examined separately for growth on the surface 

and for growth on the out edges and rated as follows? 

Observed Fungus growth oh 

Mo growth - -' y —^,- 
Traces  of growth (•*} 
Slight  to moderate growths  partial coverage 
Moderäte growths  considerable cover age, 

" Abundant g*"esiks  oemplefee Coverage 

.Rating i •nitimiMBiii nr,'.; 

0 

2 
3 

(•*}  Traces of growth a»e defined as scattered, sparse fungus 
% such" as might develop from an unusual mess of spores. In 

the original inocuim* or upon an occasional extraneous; bit of 
debris* (dontinous cobwebby growth extending over the entire   
surface or edre of the specimen-, even though not necessarily 
obscuring the specimen, was rated as 2e) 

Table 3? pages 31 through 46,, lists the observations - 

on the individual replicates of„the Unconditioned specimens 

fand the numeric rating of each replicate both for surf see and 

#dge growth? ' Table 4, pages 47 through, 62, lists the observations 

'•&-&•  the individual replicates of the Condi plone d specimens and 

%he numeric rat tug of each replicate both for surface and. " '" 

edge growtho •\v< 
«i'feS 

*"?- "*',;: C'i? -»",'i,- 

,  If ,**•«_  .1*1*7». IR': 

S^ETT^T^ ^^tö^ 
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v. . 

interpretation of jtagulta fog Deterrainatieia of ffunglnertness 

. PöS» a material tö be considered funginert it shall _.  

hot support fungus growth; this shall 'de du© to absence of 

nutritive substances In the material and not to presence of a 

fungistatic agent» The absence of. a fugitive fungistatic ' agent 

was determined from the results on the specimens which received 

the conditioning of 6 hours at 85° 0© . 

-      On the basis of the numeric rating of the fungus   -_, 

growth on the six specimens for each sample of plastic laminate. 

being evaluated, the following criteria were used for the 

various degrees of fungus resistances' 

i) 

2) 

3) 

Fuaginert « where at lernst 2 of 3 specimens were rated 
0 or 1 When- tested as received and at least 2 of S 
specimens were rated 0 or 1 when, tested after being 
conditl-ojied* .- 

JPugitlye^^j^un^isfea-tle. - where at least 2 of 3 specimens 
were rated ö or 1 when tested as received and at 
2 of 3 specimens were jiot   rated ?0 or 1 when tested 
after being conditioned© 

£Hi^£-^Ji§£fJSMlM * where at le$st 2 of S specimens 
were not rated Q or 1 when, tested as. received and. ®i'<•.._.'.-. 
least sT'o*. 3 specimens were not rated 0 or 1 when 
tasted after being conditioned^ 

©lac© it has not been determined whether these criteria 

will be applied to surface growth alone or to surface growth 

together with edge growth^  separate ratings have been assigned 

to the specimens based on surface growth alone and on surface 

and edge growth considered together« 

fable 6, pages 63 through 72« lists the class ifioafcion, 

of the plsastlo laminates -fces£e:d> based ©n the ratings eon« 

alder ing surface growth alche and on the ratings c^Mplderihg 

surface .gßrm&teh together w1th edga .grätrfth* 

'"svV1' X-^ZX^»^" 7?*r*i "^s*" ^7* ^c^c" ?> Ss^; ^*;"7
,
«?^

,|
T T^_ «,. /awr—r J*'1 
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(Surface Growth Aloft©) 

T&© follöv«?lng samples 
sBowed traces of groÄi on 
all six replicates:      .-" 

The following samples 
showed traces or slight 
growth OH all siac repile 

The lei 
Bisdsf9& .Bliebt grow61?-"on «'IX 

#15 

m 
#a 

#1 
#3 
#3 
#6 
_^ 

- ft -•"* 

#9 
L2 

#12 
#15 

#1 
#4 

#6 
#6 
#9 

#13 

11514 .. 
1?5.© 1-. - 

-grade 

&PG 

GSG 
GSG 

6090 
6028 

GB 
GSG 

PBE« 
:GSG 
GSG 

P 

2029 SBE 
140 
550 PBG 
520 PBE 
700 JBE»P 

'$ 81® ' - NPG 
--   -   3? 643 PBG 

T 640 P3E 
3? 725 PBE^P 
T 800 PB1-F 

—v_;i:g§8' FBI : 
6051 -= HB3'   , 
6020 $SG 

Mfi©-6" MHl 
XX13- PGG 

XX20ES-26. I^E»P 
G«*:S GMG 

•XXXV. 
3ÜÖ£P~IR 

262. 
286- 
6038 

FBE. 
PBE«>P 
PBE~P 

PBG 
GMG 
EOS 
PBG 

Th© following samples . - 

shotfsd slight 02" moderat© 
growth on - all six repliQafceä&j #1 _    11508. GMG: 

,    - #1 134 - PBG 
#1 
#x. 

2008 
. -3©5i PBE«P; 

"* 
•»• ^S»'. <a~ 



*"»-*Tf^tr**" »«•Mt'lfSi'*«».' * rivs"•~w'<S(rT""r'*'f"J^.' ~- 'r-^BbJW-sstt*; 

^- - Th© following saiapj.s® 
j    show©* •"4$.-SJ*äSf5tert 

-8£&" IJW «**.   »»•»- "=•-—:—.. -_= _-.. .   -.__  :?_-„— -  — - —.  

(eontiüu^d from pre- 
ceding page) 

- •- 

I 

Itenuf» 

#3L 

$h@". f ©11 owing. s;a: 
.„^...XK-oderat© gr 
ill six ;Sr©plicat©si 

The following samples 
showed M©d©Tat© or - "•- • •- 
growth on all s±% re. 

Tn© following-s 
atmndatrfe 

il~ .r@p|ic^t©s.» 
*th on 

#a 
#§ 
#3 
#4 
#4 
#4 
#4 
#4 
#9 
#9 
#9 

#15. 

#a 

#16 

#<£ 
#& 
#S 

#12 
#15 

^^59ll^ 
- 20BÖ 
-  - - 950 

$ 606 
HN 

. _•   XX 
XXX 

:    259~t 
GB-128M "_ 

L~40O 
XXXP-26 

.•--  w 

£11 

920 
1? 827 
£ ?ss_ 
-GLGG-4 

0 
ds 
is. 

€040 
GE-S4' 

C 

940- 
•C30 
on* 

#16. 

JkJt» 

300 
910 

T 601 
8030 
01513 

G£- 
c 

FBG 

FBM 
FB>£. 
FBI 
:GMG 
FBM' 

F5E 
FBI 

FBM 
FBG 
FBM' 
FBI 

,K-- !• 
•ma«. 

FBM 
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•n "*.«- ->nt*r3S*gf*yyr-?9*i!'<-      "- -W >«?*«*•* w 

'b 

• •••{• 

V.'i 

(' 

.*C- 

SJüäBägy _ of Ofeser v aM.oiis ^p^m^a—E^M—^—B»——Big—WP—B—P?«    I"1 l'n Map—^ 

(Surfgee and .Ed^a.Ggewfeh)" 

The following samples 
shewed traces of growth Oh 
all sis p« ' 

The following samples 
showed traces or Slight" 
growth on ail else replicate* 

The ft«lM sar MS.«^ M W .to* 

showed slight growth' on ail 
six 

The following sample 
-showed slight growth on all 
six surfacess slight growth 
on the edges of the three - 
unconditioned replicates| and 
abundant growth on the edges 
of the three conditioned 
replicates? 

The following samples 
showed traces, slight or moderate 
growth on all six replicates1 

je 

#3 
- wo- 

#9 
#9 

#15 

#1 

#3 

.#4 
#9 

#15 

Seslanatlö: 

T3521Q 
2Ö2Ö2 

Grade 

nan. 

G3G 
6090 -."- GSG "" 

GB-U2S GSG 
SSO GSG   - 

1 

AiO'JL4 UÜV 

§50 PBG 
520 PBE 

T' 819 MEG 
in- - ö*nrt  sara^o. . -- -a.    ovsw   - -     j> &+CmA  •»       - 

2Oö FBI 
6051 ttPG   - 
602Ö PBE«P 

XXXP~26 FBE-P 1   ""; 
G=>5 GMG 

Lay 

3ÖEXP-2R PBE*P 

2029 
140 

T 643 
T 640 

T 725 
T 812 

XX 
6020 

MEGs»5 
XX 13 

PBE 
GMG" 
IIP© 
PBG 
PBE 
PBE'*»P 
PBE«P 
PBG 
PBG 
NPG 
PBG 



*Mfv*nL<a*xyi nwaw»-*** 

^b® following sampl^a 
showed slight ©r moderst© 
growth- on 111-six repiiö 

Tiff—:i-.*->i»'    " 
 T- "^WJr IIM'IWITI, 

€\ 
The following sample 

:sh©wetd moderate .growth 
•**. • 

Vl«ii Ji  -63' Ä»«Jl> 

The following sample 
showed traces, 
or abundant growth "on all 
of the replloates? ,-." 

The- following s&m 
showed slight*, $oderä.t'e> or 
abundant growth on «11 a is 
seplicätest "; 

The following samples 
showea muderate or abundant 
growth on all six replicates^ 

"'4* 

#i 
#i 
#i 

m 
ITS 

m 
Jle* 

#9 
#18 
#13 
#13 
#14 
#15 

m 
#& 
#4 

#8 

#6- 
#10 

5 

#3 
#4 
#4 

signstion Grade - - 

11508 r 

114 
— 2008-^ 

P3G ^rzri 

2051   -~ FBE«.? : 
11$ FBM 

2013 FIG 
1841 •fcfQTP 

PDflO wmr^          . 

-- 95# --• FBE 
a? 7i8 GMG 
T 606 FBG 
UN • NPB 
XXXP PBE**P: 
b59°*w ÖMG 
286 FBG 
6058 ' 

GB-128M 0MG 
1 

xx^i3 FBG   " 
T _ Anr\ 
M~XVW   - :.-    -' 
XXXP-g'6 PBE«*p: 

£B- FBE ' .' 

980 ~ FBM "J ;    '-: 

T 733 FBI 
GIiSC«M • GMG -- 

0 _FBM   .' 

780 PBE~P; '•. 

•TJOJE. 

262 FBM    , 
Q«=>30 FBM    ' 
c^sis FBG -. 

XX PBG 
~ """ JLAJL 

«ÖS» SroEt 

S40 FBI 
T 82.7 FBE ', 

~    GE FBG 
IS FBE   

-     1« FBI 1 
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•,Y',.S'*»I*'«' 'Jr"^!,'tr~itff-J,*v**i?-^ 

W'^^5^__/p_Jp,=*^L-r^ft.J««^ . 

IÄ&AKAS 

•She tQjLlbwlng- samples "Mö*m=fs 
i5wS'KfV^*stfc',**-*>     -- 

ggp?ih oa all six 2*&gl~le&t@.s t- 
_ £ ö'önt inuö d fr es pre *> _-. ~ - 
""".   *©di>g-pags) _-~"   ~~ 

The foiiöwiag 
sJiowea.&ööiadLaJat growth on 
all sis; replloatQss 

#9 

#9 
#10 

—   -    -     -   -   * 

#2 

•B@al-sfea.ti6? 

#15 
SFXO 

gOBl" ""    FB§ 
•6©4S FB£ 
6040 FBI 

G&*34 FBG 
C-833 FB@ 

c FöM 
3GC £B© 

900 JbSM 
910 FBß 

T 603, • FBM 
6030 - - FBM 
e»i5i3 FBM 

OE FBQ 
e    - _.. Fä 

-EB FBS 

{ 

(..J 
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I X ) 

Introduction 

This section'presents  the first results-; obtained in 

tests of fungus resistance of some  of the plastic laminated _ 

"materials,, by the Humidity*Exp©sure Method as outlined la 

paragraph 4*2_ of "Draft of SuOrd Specificatlon 52T3.5  (Ord)P 

rev«,, drafts Reie, of 15 August 1950", furnished by the Bureau 

of ©rdnance with l@tt@r cUted" x? ^aauary 1.951«,, 

J86'fcg.rials 

. _ . - f he materials evaluated in this study include, the 

following laminated»  thermesettin^ plastic materials as 

appiio^ed under tha following, specif%&&t-%on^.t    •  , :.. 

Specification T^oe 

Li»*»P" 
MIL«.^ 
MIL»P«150:47& 
MIt-P«31i5& 
MIL-P-3115Ä 
MIL-P-3115Ä 

M2L^Föl5Q3öÄ 
MXJ.»?«15035A 
MXXi-»P»150354 
MIJ>P-15035A 

GSG 
GMG 
HPG 
PBG 
PBB 

~PBE'«J 

FBM 
FBG 
PBB 
FBI 

Glass "Cioth 
Glass Cloth 
Nylon Cloth 

Has "in" 

Cotton Fabo 
Cotton Fabo 
Cotton Fab« 
Gotten B 

Melamine^ 
Phe ©nlie 
Phenolic 
Phenolio 
Phehöils 

Phenolic 
Phenolic 
Phenolic 
Phe-nolle 

Genera^.' 
General 
General 

Electrical 
Electrical! 
Punching 
Mechanical 
General 
Electrical 
Fine Machin- 

ing« 

78 
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jjg»5rlatenta'l ^Me-äöEO 

. - "•  -" -®ht& following fungi war© used in ihis evaiuätloni 

mArfa 

Aspergiili«*. nigeav' 
"AS'pergilliis flavusT 
|>e^leiilium iut»««a 
^ichoder-ma '$ »1, 

American Type Culture 
Collection Noe .'. 

"i  inn«« iTnii " niiin •i •mini«   m   *»n in »HIII i      '        i j» 

.9642 
Mm 
9645 

i C 

4^ 

The following nutrient medium was-us©4 in - the Präp- 

arat Ion of cultures of the test fungi; 

Agar 
Dextrose 
Ajg^ontuia nitrat#^ 
?ötäösima phosphate 
Magnesium Sulfat® 
.'listill®d water 

£0,0 gm 
10« 0 gm, 

Saö,_ gra _ 
Qo5 gm 
Oft? gm 

2ÖÖG40 <n& 

. G.uittgre.s  of the test organisms: were prepared separately on 

test tuhs slants: (18mm .diameter x ISO ram length)  of the 

culture medium and incubated f t?r 12 days - at 28° G„    Ten 

~mili.iiiters  of sterile distilled Waterp  containing Ö»Ö5 gm 

of diöctyJL sodium sülfosaceinate per liter  of water:!, were 

added to one slant of each culture and agitated to dislodge 

the spores»    The resulting separate suspensions were mixed 

to obtain a composite: spore suspension ~för"üse  in inocüla ting 

the test specimens© 
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E 

i 

O 

^oggS^JaSiMil^^g^r~--": "       ~*~   r    " 

Sheets  Cl/8"  thick) of the laminates, as j»©e®iv©ds were 

cut7 into l;^st:ö»S3;Li£©ias i,L3s 'S'-^rusing as 8" aj^by tilt saw 

equiped witlTa. suitable cutting blade9    Ä hol©  (.1/8"  diameter) 

wäg-drällidr4af öTöne end or eash of the spe?imens;r~ ".Eight Spec-' " 

imehs we*© used in this test for each of the plastic lamina teso_- 

Portions of 5Äpiy~cotten string,  conforming to the 

requirements" of ^«daralL^Specif icatiohT-W*87iä/ Type %9"%k   "- 

"•  kjröwn::» su^ssTs^^frstttS'-ieüi ).t wer« tie«-1Orfpüg^-öf ths~-tost-— -—r_-- -—. 

specimens, at points1—!-" "fr"$s-Ääiöh-js.l3;dl._ö£ the^spscimensä ;_l?o — -   -— 

string was attached to the remaining four specimens© 

The specimens were suspended in random order, by 

nl0hr&m@~wire Iip61g5a. fgbra; a^suitable" steel pack,,  In such ~ .'__ 

:   manner that the specimens were at least l" apart.« .--_-.--- 

-_ -    .        Three Scinch lengths of cotton string«  same as that 

tied around the test specimens, were tied te the top Of the 

rack to serve as controls© 

Figure Xi page 81 illustrates  the stainless steel" 

reok~tögp?Gher-wit;n~the nichrome wi'r~@< Koöksr änd^with^the C< 

string controls tisdr to the raick«    Figure 2? page 81 illustrate* 

the rack loaded with 24 test specimens© 

Inoculation and incubation 

  The rack,  loaded as  desöribed abov&j, -sös then in*? 

oculated with.the spore suspension as „followsa ^The rack was 

placed into a 3-sided boxg open on top and one side., and_the 

spore suspension was sprayed Santo the specimens from tha open 

sid§«    The rack was then turned 00® and res prayed from 
f r- .  ,-^_... :..   _-_^  .. ,-.:'-   - «*8&* 

'tr 
»«»«?W«orw«w«"^s<^r«f^ 

^_-   ~*    .*C.H   -^^ ».^--"tl^K^,*' 



#-= m 

MS 
'. ST. 

^"   " 1 

£" 

SLA-- 
-•: •        »"I    -,-:--i- III I Mil 

*+- 

\7- 

IS,. 

•     ^ £-^ -     1 

% • 
a-C*£,S 

ga^' 

J' 

-'IT' 
•"•*•- -*H)*     ft 4 

^^SSs^^-j-j^t--.-    • 



~= wr--*s*r*"--•atr^'t^'- r~"f "V*-"*-•' '."-'»f 

a^E57 

the ©pea side* !Phls was r< until the, specimens wer© 

i!l—f our-sides>- thus- •pe.ssSt^üg-a thorough in 

oculations < ' ..r~ 

The rack was plasaed in. a Pyrex battery ?arÄ «obtaining* 

dis^rilefl3a_ter to a depth of approximately ff% The specimens 

were then further inoculated by spraying the spore «uspens 

into the Jar from the top- A^i!^ 

„compound (Dow Corning D0*4) -was applied.Iiberally to the 

ground edge öf the b&tiery Jar» *Ä Watoh glass cover was 

inverted over the Jar to form an airtight ssal» The domed 

cover allows, condensed water to run to and down th» sides 

of the jar1 rathet' than dropping onto the specimens« '; 

Figure Z9  page Ö5:_Illustrates, the complete humidity exposure 

test_ chamber '* —..-- 

The c-omplete humidity test chamber was than in~ 

cubated for 28 days at 28ö Q    with a relative of 

l;0.0$ maintained within the test chamber«. 

3 >• 

Byaluatlon of Results 

At the end of the  incubation period the watch glas© 

was removed and the rack .taken out of the Jar&    The separate" 

pieces- of string (controls) were SÄaminsd for fungus growth. 

(visible to the naked eye5»    All of the controls  included in 

this set of tests developed profuse fungus growth© 

Each of the 4 specimens,  exposed without 

Sz" *» 
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attached cotton string, was examined (with tft® aid of. a 7X. 

"flash^O*:L#ns" magnifier) for fungus growth«,    The percentage 

of öraa 'eo^ered by fungus^»tnrö was noted fgr each of _ the 

fcw© surfaces^ ~tws> side edges,  top edge-* and bottom edge© 

-_  .__._   Each of the 4 specimens^ "exposed with attached cotton 

string, was examinedfor fungus^ growth (visible to the naked 

eye) extendingfrö^,the^qe:ttöa--?:tr-ing0; The mäximasB. extent 

. jpf.. the-.funau3_.gr.pwth -fr-om-.poiia.f„«|^&e^ta^^wi4th^he—s^tr ^sg=^ 

was noted for each of the two surfaces and each of the two 

aide edges,  of each specimens ~~       * \, :~-:   --— 

fahle 7S pages '88 through 117, lists the observations 

on the individual replicates© - ^-    -- " 

Inter pre t a tlon . of Jfogsultg_, Jjl-or.. Determination of • •Fun#iher theag 

For a material to be considered funginert it shall 

-not".support fungus gjpowth'i this shall.-.fee du® to abs@ne© :©f"" 

nutritive substahees in the material and not to presence of a _- 

funglstatic agent«,    5?he absence öf a fungi-static agent was 

determined by the fungus growth extending from the cotton 

string on those replicates exposed ®ith sfcjpi&g attached© 

On the basis of the percentage of area covered by --_-_. 

fungus growth on four ©f the eight specimesss-ahd the extent 

of fungus growthrfrom a known Nutrient source on the remaining 

four of the eight specimansjfor each sample of plastic laminate 

being evaluated; the following criteria were used for the 

•A4 
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^^JÄJ2*$;J^- 

venous dajgreeS 6t r«»pa-X#:s-l^tane©--t   _      - -   , 

1)    FttMOEOlBftr-- *here ..nppr • of «* repUcates, @JP©sg| 
---      -fffemntW^ä cotton stri-g,  ^hOw more thsn_2g 

-fungus growth fend where  fUllg.UA growth extend at 
ÖÖTÄ fr-om the string oir &t least-7^fche, 4 
Jepiieatea exposedwith Cotton string attached. 

f 

&)    Fff&GlSf&glQ «*, »here none of the replicates, exposed 
.without attached, cotton string;,  shows more that .2$ 

fungus 'growth ändwhsre -fungus growth do.ea.fnot ex«"" 
"teiSd ^t-Mast- l-jäsa- from "the stFing»-»!t7Jt; _issstL&. _   _."..._- 

..    -      of the 4 replicates exposed with .cotton airing     ~--- 
-. v—      3ttaoheftj> /:\" - '-        .---'-..-'"-- 

_'-•"    '"'•four*' replicate's;, exposed without attached cotton» 
....; stringf shows more than 2% fungus growth & 

~ Xh tSbie 9.» ©ages 88 through 'IX? are listed the 

ratings for the Sfrjplastic Ismiimtsd aateri-s^reporitodi** :-~ 

this section»    A separata page fe%@   been -set aside for each 

-sample- and each .page presents.-both th«_jörigin«i data and " -—: 

_ the fungus, resistance rating, both for surface growth and for 

edge ^growths'   $he Humiditywexpoirure Method permits a separate 

evaluation $äsed on the edge growth alone„: hence the s.< 

"ratings^    IhPthis -method the edge growth is true edge gr« 

in contrast :to the Petri-dish Method where edge growth could 

in reality be deriving its nourishment from the agar and   . 

merely extending over the edges  ©f the specimen© 

Figures 4 and 5?  page 88 Illustrate  two. representative 

"Funginert"  plastic laminates« — _ 

Figures 6 and *7#  page 87 illustrate two ?epresentativ© 

"Fungus Susceptible--  plastic laminafeas>-~:"        "" 

—I ^ 

~~r~;*' 
-**-*.  -»*->       ^t^t^A-s'^'tl'-  Z*      ^'f*0  "*-, 
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FUWfflKBRT LAMINATES 

{*•> 

Figure 4 

.Legends 

T-©s-t Fsag'ls- 

speeimen .  ,. 
specimen exposad uitnqat string attached 

•CO-)- - »peelften exposed with string 

28 days at 38°C and 

"JAM' Spore Mixture-*5 

, «* B"6- 
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FÜK&uS SUSCEFTIBLE LAMINATES 

*£.&= 

-•H.S •ftt^^=s^it . j_ . _ 

; *J?:^~ -'"W^k 

•i^-ii- "• 

la) 

•*v 

{©) 

J. 

(a) (c) 

•d 

Exposures 

'.vest Fungi; 

"":.- —:      Figure 7 
(a)_•«. «nesposed specimen 
'(j>). •«? specirsieä exposed without string attached 
te.) «* specimen exposed with stria« attached 

28 days at 28*'G «and 1.00% Relative Humi 

87 
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"'•-  "\- ^ \-- TABLES    7. 

FUMGUS"ASSISTANCE OF 'PLASTIC LAMINATES 
.-     -     (JHHM33?ITY EXPOSURE MBpLQD} 

Grades    GS@.  MafeUffactxir-sr and DeslgnatloRj r '#1 ^ i & 

ftehs without,, strings attached:; 

,(: 

© 

O-: 
H 

m . 

Growth on SurfapJea;. 

125L 

Srefusion 
-^ 

.2. 

78 

179 

Traces 

2& of 
Area 

övared 

C2j 

Growth on Edges 

Relative Profusion of.growths % of 

JLä3S££S 

<2SS 

« osi 

\%m Traces 

Traces   1    Traces 

üa££ßBL 

Traces:,_. :Tgfto.ftfl_. 

None v     i „ 
j*~ ******    • -  i   •   -••^"-<i 

..ffgaasuu. 

•JStf^S 

..^.ggg--.: 

Hone .  J:   None J^ftC^ff^, -*^"j*  _^^-J 

Specimens, with strings, attacheds 
r       ^J- 

cd 

CA 

182 

MaxjLsasca Extent ef Fungus 
Growth .from Point of 
Contact 

ja&fcfiüasa.. 

.3 mm, 

ram 

1'84 

t -mm,. 

iUdB-JLdgis-- 

X 

"I    «SB. 

2  IBSl 

JLjm, 

A aim 

-T 

Ratios (See Pages S4 & <85< for explguifet&eh ): 

Based on surfaces alones 

Based on edge?* alone s 

Funginert 

Funglnert 

#• 

TOp!7^*«VTs- ^-~rfjir^t~ 

•t'ia. ••••••- •Tg-~ 
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-.TABLE 7.        {CQHTiNUED}    8hee-t.g of 30 

PUHCHJS RESISTANCE  OIL PLASTIC LAMXMA3?ES" 
(HüMIpiTX EXPOS-TIRE- MESHOß) 

Grade*    . Gist*        Manufacturer and Designation3 

Specimens without strings ajttaohgd-s   . 

#• L15QS 

j: •   8    1 •g -  Growth on Surf ac.es 
CO 

•H 
,r-5 

fei 

321 

322 

;323- 

324 

Relative 

ProfusM 
\ 

of 

Moder ate- 

Moderate 

Moderate 

a-rea 

Ö;fa ; 

-_S% 

Moderate 

Growth oh Edgea 
"T 

Relaisi'ye 

'2' sides   . •; 

Moderate 

Moderate - 

Slight 

gg   blight 

fop' 

.oh of Growths 

Bottom 

Slight 

Slight 

Slight 

M0a©ra,'t® 

Moderet© 

Slight 

% of 
area - 

%% 

Slight- ',.<*> i. 25 

Specimens with atrijigs. attached;/. 

fTW 
Pis" -j--V  May *- ns«ä Extent ©Is Fohgrns     i 

~~- er owth £r am Poi-ät_ öf 
„-- Contact mi;th String,      : 

i 

325 

5-26- 

52-7 

Suri'aeöö 

%, m& 

i asB 

A  SKtt 

Side Sd^aa-"....;: 

a   SMÄ 

_3i - US* *l 
1 Jörn 

— i 
i 

:2 mm 
"%".*>. -" 
Ratihg, (See-pages B&TBs'BS fab • säsplägation)s- 

"J_,   .    Based on_surfaces alone.;'       Susceptible 

Bssöd.. sn edges; alone;    ._ ;•;,' ß^e,9dp0h%ß 

4Mb 
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TJÄLE    7      CCONTIHITSP)"       Sheet jLg£* 50" 

FUNGUS RESISTANCE OF PLASTIC LAMINATES 
(HUMIÖITY EXPOSURE METHOD) 

•grade £ _      2BQ . -Manu-f^c-tiff;eg,_a:Qd, Seglgiiations      #1 3L3L* 

Specimens, -without, stringsattached; 

«s growth en, Surfaces 

Relativ® 

Profusion 

•243. 

24g 

Moderate 

245 Traces 

;S3 

,.# of 
area 

eovefsd 

$$ 

«# 

Growth on 

Relative Profusion of Growths 

g-s-ldeäf 

Slight 

sli^jt 

Traces 

siigh-t 

TOP      ; Bottom 

Slight Mader ä&i 

.apjö'a 

o<^ 

sat 

Traces 

§# 

Moderate 

SI ighfc    f Moderate 

z2i fa 

Specimens :mlth. strings, attachedl: 
-~ 

+»• 
-   tf 

© 

...... „__ ..»..,.  _...._—. .  ,      ., 

Max iaiasL Extent of Fungus 
Growth from Point of 
Contact"with String 

Surfaces, .     _ i    Side- Edges 
" 

11 KM     ---i       I'oi-ata     " - 

—   - ; 
. 2.4:6-. 

, '   -          - "•-'-" .s 
.  — - 

L._     4   -fm 

• - - • -    --- • 

;          - 
4 ; m& 

24? .      -4 jam..     . 51     8S&..   ._   , 

' - - -, 4 mm •"•.-,,•.' L_~-J*~Ä^~      r,H.. 

Rating CSee.pages S4 & 85 for. -'.explanation) I 

Based on surfaces alones    Susstptisl© 

Based- oh edges Hal ones"     S&usoäp'tibX'ö 

. s 

3 

X 

• ••yy^ii_iiiridM;i;ii»iWMt<lt«^»Mt*dwwa^tf|rgg 
1 

f.Jjjt'{'ji,'"j'~jmw«^r 

HjTT-j- , .f-r-, 



I  (. 

wm 
TABLE:     7    iGQWWSmD)      Sheet 4 pt 31 

FUIGUS RESISTANCE OP ELASTIC LAMINATES 
(EÖMIDiTY EXPGSDEE IvIETEQD} _ 

Grade£-     PBG       Manufacturer and. Designations      #1 20Ö8    - 

Stteoimensi without --—"---' - _r.: -. _•_ 

© 

o 
«H 

03- 

jLyö 

194 

Relative I 

Moäerax© 

Moderate 

195 

196 

Moderate 

Growth on. Edge» 

Relative Profusion of. Growths 

2s3C<äesJ ~:-- -T $p =.j -~-B Q 11 em 

ö^ 

'€%' 

Moderate    ~    10! 

»öäsrätsr- :M0dAt».fl,te- I   Slight 

Moderate    Moderate 

r '\ — 
Mode-rate' 1 Moderate 

Moderate Medersyt®.. 

»•ff« 
VA fo   O. 

area 
covered 

Moderate; 

Moderate 

oi 

r» 

Specimens- with ..strings :äfctache.d'% 
1" ©-"K 

._€>     • 
«H   - 
H 

Maximum Extent, of Piahgas: 
- Growth- from Point. of      _  ,.; • 

Contact with String 

"~   Surfaces^ - 

197 . .... .8.'mm' 

198 V    -        .            ß     tyj® .,-.   ,    , 
—     —                                                  - _    . 

3 .jm,, - . .,.-..J 

-:--- S   Him , -.;   2 xnfti 
•- 

: 200 

--_•--•--,_- .                —   - - 

6 mäi 

£ 
I 
! 

;   4: ram          .-'] 

Rating £Se© pa^es 84 & 85 for explanation): 
-•   fa?.- ..Im".-!    i..i.MiiMiiiiT    "i li"-      I'II     i «in  ii inn" »^ . "ii  i'"'*i     ii»>i»~W*m i"ii""'." »"     r~ri "wrtri    -miiTtii'i   irr—• •|rmri~-i 

Based on s.urf aces alone s 

Based on edges alone* 

Suaceptlbl© 

Susceptible 

I 
#*« 

*K'JT3,*,s'tes'^CK—TT ^ 'JS^es 

II*!»
1
»' W-fV*5'"'* 
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( ) 

Tmm~  ?   ccosifjNüsp}^  shea* 6 of so 

FUSKlaS HESISTAHGS OP PLASTIC' LÄMIMl-ES 
CHÜMIDITX' EXPOSIJRE METHOD) 

Grade s    IBB   MapUffa^turer and £>.@s 

Specimens without strings_afeta<^®J:« 

ii 2®2S 

© 

'    H 
ft 
0 

05 

Growth on Surfaces •- ..   .   Growth on E&pes. ...-.   „   ~~  . 

Eeiative 
£r ©fusion 

% of 
- area-.,   , 

»covered 

HelatIve Profusion ofGrowths $ of . 
area 

covered -2 sides _. Top_ "_,'. ; Bottom 

IBS  ; Moderate %>% : Moderate Slight    ' 

-      ••; 

-~- " . _.;. . 

;Mod®ra'te— -- •& • 

186 Slight 2^  |;Hone Moderate .Luiodera-te. j 
*L%%; 

—| 

J187   (Moderate isgB .Slight ^" Slight 'Mo.de-r'S-t'e -- mi —j~— 

188. «ode-rat©"" 
^.._„^_ 

[Slight   _ •Slight -.Moderate. ;      •--_      eta - 

~ Specimens, with a-tr.|pgsi."attached! 
r—cy T-•"-"" •""—"^ 

: "g    j    Maximum Eättent öf Fungus" 
!   «a    I Growth -ffipßm Point ^ol5- 

G-oat aat'^1 th S tr ing 

- - ,—. 

- • • 

i **« 

,189, 

xm 

Surfaces "V   0 .lasts. 

8 ma... 

4 aim 

1911 9 mm 

i:-i92:i i© mm 

.4 asm 

3 
:3 

I 

ram 

6   mm 

Rating. f S»e aa-*wg -84 & 8§ f or. explanation) s 

Based on. corf aces aloneJ    Susceptible 

Based, on edges alone s' Susceptible 

»§2>; 

II 

•}¥--. -*-33V" 



-I 

I" c 

~t- 

T$SI*E t    {CöHTIÄD)    Sheet 8 of 50 w nBi     • •—»•! IBIII    i fcwii      • •• i    ii mm ^••n.a r 

FUNGUS RESISTANCE OP PLASTIC LAMXHATBS 
•".-". :; (HUMIDITY. EXPOSURE METHOD) "•'•' 

Grade* PBB«P   Manytfactur-er:and: Dsif%natieng       $3,     - 

SpeäiffiSSS"iithout^s-trlftigs ajttacne&s"• -"-    -~-<"-   --—--— 

sosa 

249 I Slight 

H 

safcom&h. on,. Edges 
Relativ© $ of   jRelative Profusion of Growth; 
Profus ion |;    a2W *""" ~" „tcoverec 

2S0 Moderate 

252: 

Moderate 

er ate 

ffl 

1C$ 

2. sides   f ,,. Top-,, 

Slight 

Moderate 

SI; 

Slight- 

Moderate Moderate 

crA $£ i: slight 

.Bottom.., 

©derate 

Moderate 

% of 
•   area 

-covered 

5$ 

"Specimens, gith strings, ajttgbhedi 

i—®r^~ 
1 -.4» 

CO 
! -» 

255 

2o> 54 

'   I 

Maxi&usi Extent of Fungus 
Growth from Iblnt of 
Contact with Si 

Surfaces. 

5 Sää 

2 nan 

5 rasa 

6 em 

MilaJEdgaa. 

4. 

•3 naa 

3 BBSL 

.   1 

:,:i  O 

[Seepages. 84 & 85-.for_expla-natl.oajg 

Based, en surfaces. «SLoae-?      Susce 

*as®.& on «ages alone: Su.sc eft 

»Srg* 

r n  •^"jsw^"«)»- -, 
. O -r r' 
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i   * 
T. ••»   .    7 {SQKT33SI3SDJ      fltttg*.8..«t.J56 

FÜtfOOS BIBlSTikÄ C£ HäST'Iö LAMINATS 
(EüHigjiTy EXBöSTJSB; METHOD JL-.-- 

Ör&ie 5 - 11G   Manttfäetiarer. and' BeAigfa&tlMVS 

Bpmim&ns^ ^ithou|_, strings; attaghe/jl,. 

8ÖÜ3 

«IS 
©' 

•«sä : 

»I 

th On 
T 

Growth on Edges 

Relative > of 
t&efusdon I       area 

e eve-red 

265 

Relativ© Profusion öf Sbpcwths 

3   3Jd03» %0S> 

jötsafeS;, }• 

266 

267 

'Moderate 

Mfederarte- 

268. {Moderate. 

3( 

Moderät© 

BottQIfr  

Igdagatg I Moderate .1 jg£Siar_aJEg 

2S#: Moderate .Moderate 

35$    Moderate l-Moderafe-e-    Moderate 

.-.  % :0f 
-area. ,- 

ce>srege& 

jaqdera-fce 

•».nfit 
••e^ra^ng-'. 

Spe-eimens with strings attacheds 

[; -g [y^m&Äiwm Extent of Fungus 
j ^ j       Growth" from Point of 
r-jj j:      Contact wixh String - 
j.-'-« 1.0-. -.-   , -..' :.- -•   f~^ T"— ---i • 
I « !    Surfaces.        1   .Side Edges 

4 
J_ 

269; 

270 

271 

9 mm 

•9 am 

7.   OTS 

2.ipi 

ii 

4 apt 

i 

272 X 
-KäMnft .(See .pages 84 & 86 for"ea &i«fr)l 

Ba^ed oft sua?|kaQ09 &lim#'i "\-Suf. 

on ©ages ai^ne? Sjisö© 

*WÖ*» 

i" «r -'i S +> ',   ' *    "J"-_- ^ *-"  - 

.-.«• -<w **»**, ^ -,o-i*i*    ;^,^ 

- ,-v ^% - ijUj1*"""' :f v >-•-. ^-'-JJ ^JVC-"* 



TTW^   -'• 

ias'= -JT_. 

&    ^*- 
E   ~-- •- 
fi- 

ll 
El 

fe. 
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fffOBSlIfiJEDj SBest 9 eg 30 
• •!•!        I •   Mil III I IMIIIMHII  '   •!   Ill«   Hi    I    !•— •yWMtwfriw nw 

BpS0ir$ pits toes,OF pi4s«re LAMäOSS 

14 s ~FBE  ^^feM^^g^sMJ^ii^sjSSäM^s5   '^3- - -  — 

Sg&cifflS&s without .atgiag.s._attaohe.;d&    .- 

1841- 

BjsedMe.iis., Mtfo: a&fci-ng^L, aitj^bjaedj 

,HI 

©„ 
«• 

205 

2Q@ 

Maximum Extant' of! Piangus 
Srowth from Poistr t>f    ' 
g onta £t - wlt-h . Sj>r jng •'...., 

JStoaffCaoga^ 

Ml 

mia 

.SSWf ©    iraa 

1 cUo. j. ism 

^MaJ&dgas. 

:6.-,äffiS. 

-v-.- aoM*i 

Based cm surfaces  a^Usnes       Susceptive 

jd, on, edges alone $ . ,       Susceptible 

,A»Q.ß* 

>ft> 
•if n—ill—i|i HWM  •!•!•—I«•MWimHUiilin  i 

-j-**w> ""tTT^T^Bs * 
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~;   --' TÄBK^f      iPO«TOD) She»t 9 of SO 

.  .-iämwiT^ mxpoBwz &mwi •"'.'.. 
Ggages    EBS   ffemffiae tur e p. gndv De sX^nat i on s    #2L --1341 '   - 

,sgj^t{a®n8:..^ifei2gut-, s^yiBgs.- attgohedt-;^ .--  r 

aft-, -jSrereth "oh Surfaces 

t        f 

P* 

201 

202 

203 

-204 

I-#M-tiir©' 
fuaion 

Mod©?'ate 

federate 

£ of 
area;. 

*QEW 

l©Ä&MÄJ£j£fj&ai 

• 

55^ JModerate^ 

2 aIdas j Top 

of 

Modor&t« 

Moderate 

r 
65% .Moderate' 

Moderate 

'.      5Qj|   : Moderate  jtUloderat e -• -Moderate;    '    I53l 

at Growth! 
!      area 

Bjoi^liQm>^JiaÄta32fid^. 

Moderate 

Moderate 

Moderate, 

Moderate 

JlojIiSLafie, 

jsi 

.&ceö.imaag-;.witlj:,gtginKg att&e&edi 

2:0.5 

2m 

20? 

Maximum Extent öf Fui _ 
Growth from Point öf 
vpnta&fe with String 

J^ucf^ega, ;,L.  Side. .TFldgas. 
~ -_- 

12 »ma 

11 jam 

d n 

, SQSu .3 - aim 

4 M. 

mm 

4 asa 

3 am 

f- 

*s^ 

!,See ..page3iiiii84siiii& 85,for,' affiliation)'s 

Based on surfaces äle>ne:'     Susceptible 

Based on edges alone J Susceptible 

r^ 

atQQ» 

^^"-Tir-  •• tl 'k    —« 



^C^*-W»'-*U»->J-fi-0—~- ~r~ TW^w-ü 

r 3l>L_ä 

"C3- 

»   r 

^ÄBfiS-       7 CSOHglNtEgD)    Sh^et ID; öf 30 

PWGES RESISTANCE OF"JPLASTIC MlN&iSS- 
(HÖMi©IT3f EXPÖSÖKE METÜCa?) ~   " ' 

te; '132.   iteniafäetui*e»."attd Designations   .'-#i   : 2080' ~" 

Specimens without strings at.ta_che.d-g 

:   ,a5   • •Growth on Supfääggj o 

Relativ© 
Profusion 

i 
£09 

(   '\ 

1210 Moderate 

:   [six' | Moderate; 

l£s|Lthc MUZä&ua- 
fo   Of 
&VGSL 

P&atuajLon of Growths 
1 

of 

ö'sy©-r&d I ;2" si 

20$ 

sra  ; 

Moderate 

Meäara-tjs 

3?@fe© 

'ModerateT^Modejg'affe 

Moderatej Moderate 

IS12-;..^Moderate   ..      25$ | Moderate" .Moderate 1 Moderate 

Saes-^ensiwith g^jjglga -attached.s. "•--..- ._.— 

eflve-rad 

20! 

2'GK 

A 

-©• 

-OS 

© 
»3 

Maxisromr Extent of Fungus 
Growth from -Point of 
Contact with Sträng. 

213 

»Id©. Edges . 

., 1.        3. sgg 

81&- f    ".- II 

}• 
-3. - äsE 

I  «m 

2' \ 3331, 

[.5©e pages 84 ' & 85 ,f or. ©xi&änat ioii) 

~$ia.s&d on -strr|'a.@'@a alone: " .' Susee 

Based on edges ©lones ' 0ut@^t: 

-"•""'—*)p «-__!=««'**«*••*•» 

ü. —IT~-=__- s-zy-y*? 
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PÖNÖUS 8SS2S?äSGE ^ MASTIC M 

flrmd%:- Qj$6   jfaimfa"et^gp_fefid .^©Mg^Rtlgn^ 

;•   Spsdipsas without strings attached!' ._. ' - 

14a 

' «? 

03 

'07 

i 

1¥ofttSiöÄ 

Mode~f,at&- 

•99- 

,-- 

10Q.-..4 Mo4@gate 

on. 

-  © "- — ares 

•:55 

-.Moderate < 

Ml^t- 

at« 

fO&@£&te 

Scaer ate 

Säedera'te 

.M©d©2?at© 

oderaie ' • Moderate : 

5$ 

— - «I nap Inena -wife!». sisringg."" aJMsajjfaMi „,- 

is 

\ 

Maximum Extent of Fungus 
r> <Jppwih from PoSnt @*: '" 

"" "'O0ntaqwli"'-w^jjh- Sir&ng 

&    1   , Surf. 

ioa 

1ÖA 

tek 

.Sid®' Edges, 

2 aga 

1 ifflft' 
j 

msk 

s. wan 

R.-.«n.. : 

acting,- :4l"f ® 3fe &0s J34 .& 85.fföfft •< 

. Based -on .suffaces sione_i •     Suäeeptiblls 

Based on edg©,a alones\ ._,...>   Susce.ptable 

•^"ic-ti 
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»««W>1WM«»I> . 

w?vi mmm -RESISTANCE --OP - HiasTic MäIMTIS 
iHUMIDili" &1CP0SUBSS ME&HCD) 

"§g^||, KgCI ~"Ma&uff adtuyer „and, ^sä-gaatioB^      #2.     ~'-~/~ 

Spaoifcans without- afcr-iaßs attached•& - -.. --—...    1 

- H •<lg.Dwih-oa,..au3gfaoes I 

Ä 

»S, 

IJ&UL 

Ke-latltr* {    $ eg - -i-Bqilätivft''yrbfttsA-ön of. QPOW«1-. of 

Spe.g-jffigfts with strings. attached! 

- -m  -     Maxiravaa Extent ©f Ifasz&ssä 
Growth from Point of 
gpntaet jfith String 

SUrf&öfss •ö 

3 t?m & asai 

£.« !-  ffiffi*re: ^jg^glüg QjJ^JS fog e^planationjg 

r — 

Bassd "on. surfaces «ion©.* 

Basod os 0&g©g &ion&l 

.gueosgt 

l_ «»MSfss.,. i:^ 
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7      (dcöftÖlöBD)    Sheet 13..of ,5j> 

1 iAMTWfimexa 

P- 

Q 

(-'•- 

11 

o FOTGUS RESISTANCE- OF 

"-S.s§si^iKiaf|
:^2:tlxv^ String pttaöJ3e,&*' 

550 

-Scat 

,   <JS  
"© - 
ÜI 

Pi 
,  m 

03 

Maximum Extent of Fungus i. 
" "-    drewth from Point of        [" 

Contact with- String     ..    "r 

~ .Siipf a pep ,   ;„,.. , , R;t^«> ^er^k«   -. • 

X2§-' .... S' mm, -    ' .;: 
4    1W«: 

126 ... .'3t"Ä s>m  , 

6 mm 

<>2a • -- -.- 2;.'.«a .. v....- 

*r**+. j?3 
ft * 

:.i    •; "<*C^> 

^! 

t -> 

3S 
CTT- 

•J-^Ejj 

V    ' 

Based on surfaces alone? 

on edges älönes 

Susceptible 

"Fungineyt. 

~#- ft -^^'Ti.-4^?7Jl'>^.i.J;i, 

• T.SH'ir .-'/,«:>- ~/J^=jJ •fvq^/'y^ JtA, r_^£- 
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(OTID12X EXPGSlJHE METHOD)   „ -^ L 
__,^.,_ -.- i 

-Saficlmens without- stVlngs^ättäohedi -"- -"•-' 

4.   ? 

^1 

«    ! 
es   jSrowth OB Süriacaä 

- i 

Relative 
Profusion 

113. 

L&s 

US 

! 7« ©f 
covered 

Traces. 

Moderate 

SligBt 

116 .. _ Moderate; 

growth" on Edges 

Re la t iy e,- Profus i pa . of Growth ? 

2     S idSa- 

Tr&CeS 

•'w? uligsjt; 

Traces 

Slight 

Bottom 

Modes»© fce 

~~fnbdn-j.-ä.tiö- 

rr-'-   ; 

5g., I, Slight~.f Hone 

Slight 

:! Slight 

— 4»- 
"V* 

area, 
covered 

2% 

—  K<£ 

„er -a€ 

.fi=Jt^_    __.!_—rJS—, —r  •*•   ^TJ^A-Ä,   AÜÄ.^ft:=«-. speeiiaene wjufcri »^jg-jj^j^yr.-»*»-»>-«w^v-<*,ft 

i • •••••1. "••-.' 

CO'        i 

< -5 - 
._ Pi r   .2 s P4 --• 

Maxixauja Ejct 
U*r um i»ß   A A 

—~ Contact V8 

eat of Fungus 

dth String—•- - 

Surfaces ' Side Edges _ 

117 • 1© aaa      "~: 3 ss& 

•113 ^ .. '§'.     SSffl;. S asm    : 

_ 
8 mm 

riso 5 JMJK 1 ias& 

ftafclrag-~f.Se« PSESä. M. &-'8S - fog explanation) g 

- Baaed on- .aurjases alone J Sueoeptib^e 
_ - - ' ":      y -._••• 

-    Based on edges alone $ SusC^prtlfe^® • 

*xoi. 
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FtmUS *ESISTÄWGB_ÖF PLhBT IC £AMIHA!EES 

itMipl   -~hsi&4-r   fflahufäc-tupeg-,and Dosisftä't-iöns- 

•S;pe;QiMn8 with0ti.t strings ^.taohedi . 

760 

«g   ; ;.wrbw*h von Surf areas 
CO       ! 

<w«      j 
i-i   I - 
H*.  Pr of us 1©B. ay- 

o 

* of 

.g.afsg.g.4. 

Traces 

Traces 

-JL32_. siimt 

„-*Wy,, 7- 

ßr-Qf %::;Pn; gdffias" 

Palate-lye Profusion of fewthiJ    $ @f 

2 sides 

Jfas&. or 

«Tv»* 

<.£$   } "'' fracas 

2$ .:;-" ^Traces 

.jki&ksm. 

..„tea, 

-««n© 

•MogLQ- 

ppgfrfc 

Slighit   i    Sfene 

fcgiigaj*!gm-, 

«ST 

T 
-=r ,^£ 2% 

None •ions ««.23 

- •,©. 
*§ 
a* 

•r>». 

;,$>«öy 

134. 

1®5 

Maximum Extent of F-ungus 
Growth from Point of 
Contact with String 

ce®,   /..,—X ._--9;;ji;da: R^gAft 
-••- 

12 /asm 2» 

SIM BBB 

1:0 asm -- i JLssä, 

JL-HBL. -.-^..flsa. 

Ü     C1^ 
Sjfc» 

Mg.JfeaL.pa.Bsa. 84, as 85 .for- ex|>la,Qat-ipn|.r 

Based on surface^ si one 3 ••>• Punginsrt 

Based" on edges jaJäoe.i_^ ;-, ;.,_„-Funeina«* A£i«SS?-ö. 

fc« 
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pass 

<y<K -'i   0Qmi 

Orsda-i    FÜM 

:B ussj.sa'AUGE OF HakSTIÖ 5I4M1HÄSES. 
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